
Original
article

Sexually transmitted infections among HIV
seropositive men and women

Seth C Kalichman, David Rompa, Marjorie Cage

Objectives: To determine the prevalence of identified STIs and recognised symptoms of STIs
and their association with health status, substance use, and sexual risk behaviour in a sample of
HIV seropositive men and women.
Methods: 223 men, 112 women, and five transsexual people living with HIV infection completed
confidential surveys. Participants were recruited through community based services, community
health clinics, and snowball (chain) recruitment techniques in Atlanta, GA, USA in December
1999.
Results: We found that (263) 78% of participants had been sexually active in the previous 3
months. For the entire sample, 42 (12%) participants reported an STI in the past 3 months and
40 (11%) experienced symptoms of an STI without indicating a specific diagnosis in that time.
Gonorrhoea, chlamydia, syphilis, and newly diagnosed herpes simplex virus (HSV) were identi-
fied at similar rates among men, whereas trichomonas, gonorrhoea, and newly diagnosed HSV
occurred most often in women. STIs were associated with substance use in men and women, with
“crack” cocaine users having the greatest likelihood of an STI relative to non-crack users. STIs
were also associated with continued practice of sexual risk behaviours.
Conclusions: This sample of people living with HIV-AIDS reported high rates of diagnoses and
symptoms of STIs. There were significant associations between STIs, substance use, and contin-
ued high risk sexual practices in men and women. These findings support the need for studies
that confirm prevalence of STIs using clinical laboratory tests.
(Sex Transm Inf 2000;76:350–354)
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Introduction
We report the prevalence and correlates of self
reported sexually transmitted infections (STIs)
in a sample of HIV infected men and women.
HIV infection is most frequently transmitted
through unprotected anal and vaginal inter-
course with an HIV infected partner. In
addition, individuals who are unaware of their
own HIV infection unknowingly transmit the
virus to others during unprotected sex acts. As
many as one in three HIV infected people con-
tinue to practise unprotected anal and vaginal
intercourse after knowing that they are HIV
positive, and unprotected sex often occurs with
unknown serostatus or known HIV negative
partners.1–3 Several STI epidemics are well
documented in populations at risk for HIV,4 5

suggesting that STIs may also be prevalent in
HIV infected people who continue to practise
sexual risk behaviours. In addition, previous
research has shown rates of incident STIs in
people living with HIV infection that vary from
15% to 25%, depending on time intervals and
inclusion criteria.6–8 STIs are known to compli-
cate the course of HIV disease progression and
facilitate HIV transmission during unprotected
sex acts.9 10 Estimating the prevalence of STIs
in HIV seropositive men and women can
therefore provide important information for
screening people with HIV-AIDS for STIs, tar-
geting and planning interventions to reduce the
spread of HIV, and forecasting trends in HIV
infections. Towards this end, we report the
point prevalence of identified STIs as deter-

mined by self reporting in a community
recruited sample of HIV infected men and
women. We also examined demographic char-
acteristics, health status markers, alcohol and
other drug use, and sexual practices among
HIV positive men and women with self
reported STIs.

Methods
PARTICIPANTS

Study participants were 223 (66%) men, 112
(33%) women, and five (1%) transsexuals.
Because of the small number of transsexuals
who had not undergone male to female sexual
reassignment, we combined these participants
with males for all further analyses. All partici-
pants were fluent English speakers.

PROCEDURES

Men and women were recruited from AIDS
service organisations, healthcare providers,
social service agencies, community residences
for people living with HIV-AIDS, and infec-
tious disease clinics in Atlanta, GA, USA, in
December 1999. Flyers announcing the study
opportunity were put in these locations and
providers were asked to refer clients to partici-
pate in a 9 month prospective cohort study of
HIV sexual transmission risk behaviour in peo-
ple living with HIV-AIDS. Interested people
phoned the research programme oYces using a
toll-free number to schedule an appointment to
participate. Individuals were told that they
would be asked to complete a confidential
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survey and interview concerning their health
and sexual behaviours. Participants were in-
formed that their HIV status would need to be
verified by presenting a photo ID and proof of
their HIV status (for example, HIV positive test
result, HIV clinic card, or HIV medication pre-
scription bottle). Participants completed in-
formed consent in accordance with IRB guide-
lines, followed by an assessment of reading
ability and the study measures. Participants
who either demonstrated diYculty on a reading
literacy test, or were unable to read the written
survey, or who requested assistance were inter-
viewed to complete all study measures. Partici-
pants were given $30 and were asked to tell
their friends and other people they knew who
have HIV about the study to increase word of
mouth recruitment.

MEASURES

Participants completed all study measures in a
single session that consisted of: (1) demo-
graphic and health characteristics; (2) occur-
rences of STIs and STI symptoms; (3)
substance use; and (4) sexual behaviours.
Measures were self administered except for
participants who experienced diYculty reading
or requested assistance, for which measures
were administered in an interview.

Demographic and health status
Participants were asked their age, years of edu-
cation completed, income level, and their self
identified sex, ethnicity, and sexual orientation.
We also asked what month and year partici-
pants tested HIV seropositive, whether they
had experienced each of 15 HIV related symp-
toms (including persistent respiratory prob-
lems, skin rashes, digestive problems, recurring
fever, and fatigue), whether they had been
diagnosed with an AIDS case defining condi-
tion, the number of times they have been hos-
pitalised for HIV-AIDS related conditions, and
whether they had been treated for mental
health problems. We also asked participants
whether they had been diagnosed with an
AIDS related condition, and if so which
diagnoses they had received. Participants also
self reported their most recent T cell (CD4)
count with cells coded as over and under 200
cells ×106/l—the clinical criteria for AIDS, and
viral load, with <400 copies/ml coded as unde-
tectable.

Sexually transmitted infections
We asked participants whether they had ever
been treated for a sexually transmitted infec-
tion in order to obtain an estimate of lifetime
STI prevalence. Participants also indicated
whether they had been diagnosed with any of
six STIs in the previous 3 months (90 days
from the date of the assessment) and whether
they had experienced any of three symptoms
associated with STIs. Responses were used to
group participants into those who had and had
not experienced an STI or symptoms of an STI
in previous 3 months.

Substance use
Participants were asked if they had used
alcohol, marijuana, powder and “crack” co-
caine, and injection drugs, or any other drugs
in the previous 3 months. Responses to these
items were coded for no use, use at least once a
month, and use at least once a week.

Sexual risk practices
Participants were asked to report the number
of times they had engaged in anal and vaginal
intercourse without and with condoms in the
past 3 months. We were particularly interested
in unprotected anal and vaginal intercourse
because of the high risk that these behaviours
pose for HIV transmission. We also calculated
the proportion of intercourse occasions pro-
tected by condoms using the formula (pro-
tected acts)/(total acts). Participants also re-
corded the number of sexual partners with
whom they had engaged in each behaviour in
the previous 3 months. Open response formats
were used for the sexual behaviour measures to
reduce response bias and to minimise measure-
ment error.11 Measures similar to these have
been found reliable.12

STATISTICAL ANALYSES

Participants were placed in one of three groups
for comparisons (a) people who reported any
STI or symptom of an STI in the previous 3
months; (b) sexually active people who did not
report an STI or symptom of an STI in the
previous 3 months; and (c) participants who
were not sexually active in the past 3 months.
Comparisons for demographic, health status,
and substance use were performed using
contingency table ÷2 tests for nominal and
ordinal data and one way analyses of variance
(ANOVA) for continuous measures with
planned comparisons conducted using least
significant diVerence tests. For comparisons on
measures of sexual behaviours, participants
who reported an STI or STI symptoms were
compared with individuals who did not report
STIs using independent t tests. Sexual behav-
iour variables were transformed to correct for
extremely skewed distributions using the for-
mula log10(X+1), with observed values pre-
sented in the table. All statistical analyses used
two tailed tests with p <0.05. Univariate com-
parisons for substance use behaviours were fol-
lowed by multiple logistic regression analyses
for people reporting and not reporting an STI
across sexes because the use of multiple
substances was common in our sample.

Results
The majority of the sample was African-
American (79%), with 19% white participants,
2% Hispanic/Latino. Most participants (86%)
had annual incomes of less than $20 000. The
mean age was 40.2 (SD 7.3, range 22–69), and
the mean number of years of education was
12.7 (2.2), with 23% of participants reporting
less than 12 years of education. Participants
were aware of their HIV status for an average of
7.6 (4.8) years and had been hospitalised an
average of 1.3 (1.8) times with an HIV associ-
ated condition. The mean CD4 cell count was

STIs in people with HIV-AIDS 351

www.sextransinf.com

http://sti.bmj.com


423.1 ×106/l (634.9); 91 (27%) participants
indicated that their viral load was undetectable
at most recent testing and 237 (69%) had
either been diagnosed with an AIDS related
condition or had a CD4 count under 200 cells
×106/l.

PREVALENCE OF STIs

For the entire sample, 42 (12%) participants
reported an STI in the past 3 months and 40
(11%) experienced symptoms of an STI with-
out indicating a specific diagnosis in that time.
Therefore, a total of 82 (24%) participants
were defined as having an STI or symptoms of
an STI in the previous 3 months. Rates of spe-
cific STIs and STI symptoms for men and
women are shown in table 1. Among men,
gonorrhoea, chlamydia, syphilis, and newly
diagnosed HSV were the most commonly
reported STIs. Among women, trichomonas,
gonorrhoea, and newly diagnosed HSV were
most commonly identified. Symptoms of STIs
were also reported diVerentially for men and
women, with men most often reporting painful
urination and women most often reporting an
unexplained genital discharge. Analyses
showed that women were significantly more
likely than men to report an STI or STI symp-
tom in the previous 3 months, ÷2 (df = 1, n =
340) = 12.27, p <0.001.

Comparisons of people reporting a recent
STI, people who were sexually active but not
reporting an STI, and people who were not
sexually active on demographic and health sta-

tus characteristics showed significant diVer-
ences for years of education, F (2, 336) = 3.9,
p <0.05, and age, F (2,336) = 8.1, p <0.001.
Planned comparisons showed that people with
STIs were less educated than their sexually
active counterparts and younger than people
who were not sexually active. Among men and
women there were also diVerences between
groups in incomes under $20 000 per year, but
the diVerences were small and of limited prac-
tical significance. No other diVerences between
groups were significant (see table 2).

SUBSTANCE USE AND STIs

Analyses showed that men who had recently
had an STI were significantly more likely to
have used powder forms of cocaine, ÷2 (df = 4,
n = 223) = 13.7, p <0.01, crack cocaine, ÷2 (df
= 4, n = 223) = 14.3, p <0.01, and use of any
non-alcoholic drug in the past 3 months, ÷2 (df
= 2, n = 224) = 10.1, p <0.01, compared with
men who did not have an STI. Among women,
having had an STI was not associated with the
use of any single type of drug, although women
who reported a recent STI were significantly
more likely to have used non-alcoholic drugs in
the past 3 months, ÷2 (df = 2, n = 112) = 22.9,
p <0.01. Collapsing across sexes, people with a
recent STI were significantly more likely to use
powder forms of cocaine, ÷2 (df = 4, n = 335)
= 13.9, p <0.01, crack cocaine, ÷2 (df = 4, n =
337) = 16.9, p <0.01, and any non-alcoholic
drug, ÷2 (df = 2, n = 336) = 11.6, p <0.01,
compared with people who did not have an STI
(see table 3). When all of the individual
substance use variables were included in a
multiple logistic regression analysis, only use of
crack cocaine predicted having had an STI, OR
= 1.6, 95% CI = 1.1–2.6.

SEXUAL RISK BEHAVIOURS

Analyses showed that men who had recently
had an STI engaged in significantly more
unprotected vaginal intercourse, t (226) = 2.9,
p <0.01, significantly more unprotected anal
intercourse, t (226) = 2.2, p <0.05, and signifi-
cantly less condom use during anal inter-
course, t (95) = 1.97, p <0.05, than men who
did not have an STI. For women, analyses
failed to show any significant diVerences

Table 1 STI diagnoses and symptoms among men and women living with HIV-AIDS

STI diagnoses and symptoms

Men (n=228) Women (n=112) Total (n=340)

No % No % No %

Diagnoses
Gonorrhoea 9 4 7 6 11 3
Chlamydia 6 3 4 4 10 3
NGU 1 >1 1 >1 2 >1
Trichomonas 2 1 10 9 12 4
Syphilis 6 3 4 4 10 3
New HSV diagnosis 7 3 7 6 14 4
Any STI 24 11 18 16 42 12

Symptoms
Unexplained genital discharge 5 2 19 17 22 6
Painful urination 18 8 12 11 30 9
Genital ulcer 11 5 10 9 21 6
Any STI symptoms 29 13 35 31 64 19

Any STI diagnosis or symptom 42 18 40 36 82 24

Table 2 Demographic and health characteristics of men and women living with HIV-AIDS and diagnoses or symptoms of an STI in the past 3 months

Men

p

Women

p pa

Not sexually
active (n=61)

Sexually active
no STI (n=124)

Sexually active
with STI (n=42)

Not sexually
active (n=26)

Sexually active
no STI (n=46)

Sexually active
with STI (n=40)

No % No % No % No % No % No %

Ethnic minority 49 80 90 73 35 83 ns 24 92 44 96 34 85 ns ns
Income <$20 000 56 92 96 78 37 88 0.05 24 92 37 82 40 100 0.01 0.01
Sexual orientation

Homosexual 33 54 79 64 25 61 3 12 7 15 1 3
Bisexual 7 12 16 13 5 12 3 12 3 7 3 8
Heterosexual 21 34 29 23 11 72 ns 20 77 36 78 34 90 ns ns

AIDS diagnosis 41 84 81 83 32 91 ns 21 88 29 78 33 92 ns ns

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Age 41.9 6.8 40.4 7.4 38.3 6.8 0.05 41.4 8.6 39.7 6.9 38.8 7.2 ns 0.01
Education 12.8 2.1 13.4 2.3 12.2 2.0 0.01 11.7 1.8 12.5 2.2 11.7 2.4 ns 0.01
Years HIV positive 7.8 5.5 7.9 4.6 7.8 5.3 ns 4.9 2.8 6.8 4.5 7.6 4.4 0.05 ns
CD4 count (×106/l) 368 374 400 48 2 282 339 ns 448 312 498 256 629 158 4 ns ns
Log viral load 3.6 2.1 3.4 1.8 4.0 1.4 ns 3.3 2.2 2.5 2.1 2.8 2.2 ns ns

p for diVerences within sex groups and pa for diVerences between STI groups collapsing across sexes.
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between women who had an STI and women
who did not have an STI in the past 3 months
on any of the sexual risk behaviours. Collapsing
across sexes, people with a recent STI reported
significantly more unprotected vaginal inter-
course, t (336) = 3.3, p <0.001, more condom
protected vaginal intercourse, t (337) = 2.2, p
<0.05, more total acts of vaginal intercourse, t
(337) = 3.5, p <0.01, and significantly less
condom use during anal intercourse, t (104) =
2.2, p <0.05, than people who did not have an
STI (see table 4).

Discussion
This study found that 12% of HIV infected
people reported having an STI in the previous
3 months and an additional 11% reported
symptoms possibly indicating an STI without
an STI diagnosis. This point prevalence
estimate of STIs among men and women living
with HIV-AIDS is, however, limited by the
study reliance on self reported diagnoses and
self reported symptoms. Undetected STIs are
common, particularly among women, suggest-
ing that our methodology may have underesti-
mated the actual prevalence of STIs. Also, self
reported STIs can be underestimated as a
result of social response biases,11 suggesting
that our results represent a lower bound point

estimate of STI prevalence in people living
with HIV-AIDS. The current study findings
should therefore be considered preliminary
and in need of confirmatory research using
clinical and laboratory screening methods for
diagnosing STIs. Another study limitation was
our lack of information regarding recent use of
antibiotics for treating and preventing oppor-
tunistic infections, as these treatments will also
aVect some STIs. In addition, our study was
limited by our failing to identify the HIV status
of participants’ sex partners, a factor essential
to estimating risks for new HIV infections.

Findings from the current study strongly
indicate the need for confirmatory research
using biological testing for STIs in community
samples of people living with HIV-AIDS.
Results showed that substance use, particularly
crack cocaine use, might be a marker for STI
risk in HIV positive people. Across sexes, indi-
viduals who had used crack cocaine in the pre-
vious 3 months were nearly twice as likely to
have had an STI or symptoms of an STI rela-
tive to people who did not have an STI or
symptoms. Our findings also indicated higher
rates of unprotected vaginal intercourse, pro-
tected vaginal and anal intercourse, and less
proportional use of condoms during anal inter-
course among people living with HIV-AIDS

Table 3 Substance use among men and women living with HIV-AIDS and diagnoses/symptoms of an STI in the past 3 months

Men

p

Women

p pa

Not sexually
active (n=61)

Sexually active
no STI
(n=124)

Sexually active
with STI
(n=42)

Not sexually
active (n=26)

Sexually active
no STI (n=46)

Sexually active
with STI
(n=40)

No % No % No % No % No % No %

Alcohol
None 32 52 47 38 17 41 21 80 33 72 21 54
Monthly 12 20 27 22 8 18 4 15 6 13 6 15
Weekly 17 28 50 40 17 41 ns 1 5 7 15 12 31 ns ns

Marijuana
None 47 78 84 68 31 76 24 92 44 96 31 80
Monthly 5 8 17 14 3 7 0 0 2 5
Weekly 8 14 22 18 7 17 ns 2 8 2 4 6 15 ns ns

Powder cocaine
None 51 86 98 80 30 73 25 96 44 96 35 87
Monthly 5 9 15 12 1 3 0 1 2 1 3
Weekly 3 5 10 8 10 25 .01 1 4 1 2 4 10 ns .01

Crack cocaine
None 53 88 96 78 29 69 24 92 42 91 29 73
Monthly 2 4 10 8 0 0 1 2 2 5
Weekly 5 8 17 14 13 31 .01 2 8 3 7 9 22 .01 .01

Injection drugs
None 60 98 121 97 41 98 26 100 46 100 39 99
Monthly 1 2 2 2 0 0 0 1 1
Weekly 0 1 1 1 2 ns 0 0 0 ns

Any non-alcohol drug 16 27 64 52 18 43 .01 3 12 4 9 20 50 .01 .01

p for diVerences within sex groups and pa for diVerences between STI groups collapsing across sexes.

Table 4 Sexual practices among men and women living with HIV-AIDS and diagnoses or symptoms of an STI in the past 3 months

Men

p

Women

p pa

No STI (n=186) STI (n=42) No STI (n=72) STI (n=40)

Mean SD Mean SD Mean SD Mean SD

Unprotected vaginal intercourse 0.5 2.3 3.2 11.9 0.03 3.4 13.2 5.0 10.6 ns 0.01
Vaginal intercourse with condoms 1.0 5.7 1.1 2.8 ns 2.9 7.9 5.6 16.7 ns 0.03
Total vaginal intercourse 1.5 6.3 4.3 12.3 0.06 6.3 14.9 10.6 19.6 ns 0.01
% vaginal protected 64.0 40.1 62.0 41.3 ns 62.6 43.8 56.7 45.1 ns ns
Unprotected anal intercourse 1.3 3.9 3.8 10.5 .03 0.1 0.4 0.1 0.2 ns ns
Anal intercourse with condoms 3.9 14.2 3.7 12.4 ns 0.2 0.1 0.1 0.1 ns ns
Total anal intercourse 5.2 15.2 7.4 22.4 ns 0.2 0.8 0.1 0.4 ns ns
% anal protected 68.3 34.7 50.6 36.8 0.05 58.3 49.2 33.3 57.7 ns 0.03
Number of partners 2.3 4.4 3.5 8.0 ns 0.8 1.0 1.2 1.9 ns ns

Note: Numbers represent frequencies for behaviours reported during the past 3 months; p for diVerences within sex groups and pa for diVerences between STI groups
collapsing across sexes.
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who had an STI or STI symptoms. Consistent
with previous research,3 36% of HIV infected
people reported engaging in unprotected inter-
course in the previous 3 months. Given the
suggested risks for STIs in our sample as well
as the risks for transmitting treatment resistant
strains of HIV,13 there is a need for HIV
prevention interventions targeted to people
who are already known to be infected with HIV.
Interventions that focus on reducing substance
use, reinforcing consistent condom use, and
enhancing motivation to practise safer sex
should be targeted to sexually active people
with HIV. Interventions for people already
infected but continuing risk practices will
probably prove more eYcient and cost eVective
than interventions that only target masses of
uninfected people.14
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